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. System: SRMS
Subsystem: ELECTRICAL SLB.SYSTEM

Assembly Desc: Seovo Powir Amphfinr

Par Number(s!: ST130F1177.3 IMAFTS
K
Functivn: Molor Oriva Ampliflar Ascambly Previcies matar voitape based on demand Fom tschometer olectroncs,

e, irecs st Ractions and aﬁ; . e BITE

) LIRHRE e Maln ""m ks, harthware o) 4

T v o enables Dackup drvw.  Provides BITE cincuts and

Analdg nlerface Assamibiy Provides Tachomeber sucitabion, SCU signal Mitating, Fhass Lacked Loop and
lachameder counter ercuils bo provide massursd Mok spaed data to mner and
uter rate kops. Providas andbog (o digital convension of MO& buck cutpult vol=ge,
BB +5V mnd relarensce voltages lor BITE

Futar Board Assemishy Fikers 258V o SPA. Fillers secondany wiiages o posibon encodar, semmutsar
and tachanaber SCU. Provides backup remy 1a swakch mokor to backup drive,

Failure Made: Loss of EPC +10 V suppiy.

H'W Fung. Sereen Failures
Critlcality: 2 1R

Miggior Phese: Orbit

Causeis): Anakog Irterface Ascamnibly Losa of EPC {CWVDC supmly,
Fittar Baard Assermbhy Losa of ERG +10WDE supply.
! Matar Drbve Ampifier Assembly Loaa of EPG 10 VDS stpphy.
Failure affect pn
unit'erd itoTo

Loms ot EPC +10 W supply ta 5PA circults and w Powitton Encoder and Commutation Scanner dscambly. Legs of demand velage 1o Ihe
moiey  Cemputer Supportsd snd Direct Dvive mokes are et Potibon Encoder and Sommuator dat are sl zarg. Extamal fogs are zem.
W3 |airt talind, End EFecior fags and EEEL BITE Nag ane Zero. I shoulder yaw joint falled. Shoulder Brace relense Neg mdicates not
ralsaeed.

Warst Case: Unavpested mation. Frse joird, Autsbrakes.

Redundant Baths: Aumsbrakes (s Safe tha Systam).
Eng Effactor Atte modke (If Availabis).
Backup Drive and End Effedior Manual moda.

Ietertian Rationate

Deexign:

Comparaions and eperational amplifions ane sandard Enear megrated crculty with rmature manuiachuing technoogy. Application consiraims
are in accorcance with SPAR-RMS-PA 003,

Fesistors and capdeibars L in e dkaidn are selcted from estabibshed rellability (ER) types. LHe expectancy i Increased by ensuring

Ihat all allowaiie strens enels ara derabad in aseordnes uilth SPAR-RME-FA D03, AN cammic and checiroyie capacitors are routinedy
subjected t0 GQRIENC irsmmton in ddcordance with o equisments of MSFC-STO-355.
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The SPA board is fabreated wing Surface Mourt Technadogy [EMT) This |5 2 PWE aasamaly technology In whigh the components a
scicarsd 1o thA SolIAT pacis On e Surtace of the FUYE. Tha Sgnifcam acvantage of this echnology is 1o enable the parts an the boand to
mare densely packed, o reduca o overalk volume and weight of Be eaemibly.

The aasambly process i highly automated, The parts are mounted on the boards weling a computer controled "plok and plars™ machine. The
subsequent saltanng apeaban is perfonmed using 3 bek furaice, in which the tlme and femperature thermal profle that the PYWE assembly is
axpogad to in tighdy conoolind and opimized ba encurs proper par soiderng attachment. The aszembly is manufacturad wmeer decumented
procedunes anc quality contrids. These corirgls Bre exergised throughqut the assemibly, Irspectian and testing of e unil. This Inspaction
includes wormmenship, companent mountng, soldering, snd canformel coating to #NEUns that & i N accohdancs with the MHB 5300 slandards.

Tha ST ire used for the SPA P B assamohy ham undergors & full qQualification progham. and assembies produced on iR lne are ased o
other space pograma

Tha circurt board cessgr: hes besn rviewsd to anaune Rdequabe corductor widin and aaparation and to confirm appropriate dimsnsions of
sakder pads and of somponant held provesens. Parts mawnling mathods are controlied in accordanca with MSFC-STD-1 544, MESECE-STD-138
grid SAS0 267375, Thesa documenks requirg approves mauntng methods. stress resel and component sacurity.

Test:

CUALIFICATIZIN TRESTS - Tha SPA in subjaaled L b fallowing qualifisatios imaling:
WVIBRATION: Each wds of the OM & subjectad 1o Fighl Aoceptahce Yibnation Test (FAVT), Gualfication Accaptanca Vibrmatan Tect (QAVT),
and Dualificaton Vibration Testa {QVT) in acaardante with the SPA Yibraton Test Procedure (S26508). The el ard duration for FAYT is as
per Figure & and Tabks 2 of B26584; the ved and curation ror QAVT 15 25 par Figure 7 and Tabie 2 of B2EERE; tw laval and durstion far OV &
aE per Figue B and Table of 828586, Allhe end of the three succesaive mrdom vibration best in each 2dx, both dlradtions [+-) of aaah of the
ls ie subjactad o3 shook pulss test as per Flgure & of E25AE,
THERMALNVAZUUM: QM TVAC Test i n accordinres with Figus 5 of the SPA TYAC Test Procedure [B25588), with full
FunctienalParametris Test parfomed 3 fvels of +50 degrees C and -8 degress ©, and non-cperating at -S54 degrees C. The Qualification
yaouum kevets during TWaAGC | 1.X10*-6 b or kess. The total tesl duratienis 7 1,2 gycles. The QM SPA is subjected 1o a minkmum of 1000
heurs of lifa testing and | 000 power On-OF aycles.
EMC: The QM i subjected lo EMS Testing (lests CEO1/CEDR, CEQT, CS01, G502, G806, REJZ, RS0Z, and REC03) in acoordanca with te
SPA EMC tesd Procedure (820477 based on MIL-BTD-451 A,

LINIT FLIGHT ACCEFTANCE TESTS - The FM SFA |5 sublesten to the Tollowing acceptance testing:
VIBRATION: FM Acceplance Wibratios Test {AVT) in aceardanos with the 2P 5 Vibration Tes] Proosdune (28586}, with level and duration as
per Figure & and Table 2 of 826585,
THERMALNWACULIM: FM TWAC Teat i in accardancs with Figure 8 of the 5PA TWAC Test Procedure [B28588). with levels of +48 degre
and 25 degrees. C for g durabon of 1 172 cyeles. The vaouum levels duning Acteptansa TWAC Test is 10707910 OF (265,

JOINT SRUTESTS - The SPA is tested ag part o e joatls [amesnt and vibration tests onty). The dmbient AT for the Shauloer Jolm,
Elpcw Joint. ared 'Wriet Joint are a8 par ATP 2001, ATP.2002, and ATP 2005 respecthvety, The wibration besd for the Snoulder Joint, and Elcw
of Wrist Joint are @z per ATP.2002, ATF 2004 and ATP.2008 reapechively. Through wire Ranction, continulty and sisctincal lsplation tests ars

parformed par TF. 283

WECHANICAL AR REASSEMALY - Tha SPA'S oirts underdo 4 mwstRanical arm nteosatian stage whans slecrical checks e perfommed
per TR 207

MECHANICAL &Rtk TESTING - Tha cutgoing spit-anm |5 cenfiguned an tha Strongbaek and et Manlpulater Arm Checkout i perfoarmed
par ATE. 1832

FLIGHT CHECROUT: PORS OPS Checkout (all vehiches) JSG 1B387.

inspeclion:

Units are manufactured under domamented quality cortreds. These oontrols are exerclised bhrmighou! design procuramant, planning,
recawving, pocessing, fabrication, assembly, tesling and shiping of the units. Mandatory inspaction pants Gre empkyed A ¥rius stages of
fabrlcation, assembly, and beat, Govarmment saurce nspaction i3 moked ot variou ool Bvals. _

EEE parts inspaction iy perfarmed as required by SPAR-RM3-PA.O0, Bach EEE part i5 gualified &t the part level ka s requimmants nf the
applicilue specMcation. All EEE pana are 1007% screened and tmad-in, 22 8 minimun, 84 required by SPAR-RMS-FA D03, by tha SUpplier,
DFA is performed oo requinsd by PAOG3 80 a mNdomiy saiacted 3% of tarts, maximum 5 pisoes, MEMMILM 3 placas for each i humberdate
coxde of parts recaled, Al Caviy crvices are Subjected (o 100% PIND. Wirs is prosured s speclication MIL-W-22750 or MIL-W-B1381 and
ripected and tested to NASA JSCME0S0 Btndard Number DEA. _

Repceiving Tepestion varifas that all park reosived ale &3 Kientifad in s procurerment dosurments, hal no physical demags has securmed to
parts during stiprnent, that the receiing dacLmests provide adequate tracenbity information and scregning dat cheanty idwnlifies aooeplable

parta .

Parta are irspacted hiougneut manutacture and assembly a5 appropriabe to the manufaciuning stage competed. Thass Inmpactians Include;

Printed et board rfapmm for rack separation, damage wnd ddequacy of plated through holes, componert maunling inspection for
Garest sulceding, wirs loping, simpping, ote. Operators and nspactory 9 Lral_nnd and certifed 1o MASA MHE 530514{3;&1] Elandard.
Conformal coating imspection for aoequat processing |6 perfonmed usmy Witrarviolet doht teahniques. F.C. Roard instalaien inspaction ine
checks for carect board ingtallation, aignmest of beatds, proper connactor eantnrt mating, wirs rmtkng, snapphg qf wires wte. Post PG
Baard Inatakation repection nciudas claaniness and workmanship (Spangovemment rep. mandatory inspection poit).

N i Fupmeiabcia: M
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. ] Unlt Pra-decepance Test inspecion, which ingludes an audit of kower tar mspection camplatior, as bullt canfiguration veafication o as
sesign et (mandalory inspection poirt). A unit Tesl Razdiness Review (TRR) which Includes wenfcalion of test personnel, tast documenta,
tes! equinment caNbralion/vuiicalion satus and hardwan: configuraton B canvened by G4 n camjunstian Wik Englneering, Reliably,
Cenfiguration Contral, Supplier se spplicabls. and the governmant repressiaive, prior ta the star of ary formal testing (Accaptarics of
Clualification). Unil leval Accaptance Testing (ATA] meludes amBant perfarmanas, thirmsl and ibration testing {Sparigevemment rep.
Mandatony inspactian poani),

Irtegration of unit to Joind SAL - Ingpections includs grounding chacks, connectors for bent or pushback contects visyal cheardingsm,
interconnest swirng and pover up et {0 the agpropriate Joml Inspecton Tasl Procedure (TTP). Joint kel FreAccaptansg Tast Nepection,
Ncludes an audin of kwer Har inspection comphs|on, 3s bult configuraton wnification to a8 design We. Joint level Acteptance Tasting (ATF)
nedides mmbient and vibratken hesting [Sparpovernment rep. mangakary inspection point],

Mechanical Amm Reaasserbily - the integration of mechanizal am gubassambins In form the ascamtbied arm. Inspectioms are periormed at
<8ch phasw ol irtegralion which Inciudes electrical chrcka, through wirg checks, Wiring routing, intarfacs connectary for bant o pushback
contacts ate. Mechaniead Asmn Tealing - Srongback and flat foor ambient peddomance teat (Spargovemment Tep. mancetary nepestion pant).

OMRED Offline: Powar-up arm. Verify no ABE commurrication failures ar BITE arrors. Vanfy avaulability of Computer Supparted and Direct Dt modes.

OMRESD Online  Wone,
Irestallation:

OMRED Ordine  Power-up arm. Verfy no ABE cammunication fallures or BITE ermors. Wirify availabilty of Computer Supponed and Qiregt Drive modes.
Turnaround: ]

Screen Failurg; A Pans
3: Pamm
¢ Fesa

Crew Training: The crew will be tralned 19 always observa whather the ar b responding property to commands. | it 641, apply Brakes.
Crew Action: Sebect Back-up Drive, Use EE Aute if availatie. If EE Aute not Availibie use EE Manual.

Operational Effect: Cannct uss primary modes of operation, Autobrakes. Am will not =op automatically if faidure of the autobrake eystem has previously eceumed.
Brakes con be appllsa manuakty, EE aute mods meay ot ba eveitable.

Micsion Cpgrata under vemiar raes within approximaiay 10 # ol shtuctue, Tha operator rust be abla Lo celect that tre arm s responding propary to
Constrainta: commands ve wangow andior GO TY views duning ol arm operstions. Auta rajectories must b demigned to coma no chosar than appraximateny
Eft freem structrg

pprovale:

anetianal Group Nars Position Tekphone Dats Signed  Stans
Hireer Hiltz, Micrasl Systems Enghneer 34 150etaT Signad
eligkilky WWgaerd, Lena Reliability Engresr <5 150etBT Srpned
‘ogram Managemert O Taplin, Ron Technical Manager L 150197 Signed
iksyatern Marager Elenn, George RME Subxystmm Manager (281) 4831515 Zamarad Figreed
wehinizd Manager Pagk, John Tochnical Manage [J5C) T 3-450 1204 J1hiares Signed
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